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1 Forward
At the RAN2 #58bis, Vodafone proposed a scheme (in R2-072818 [1]) to allow an operator to efficiently provide system information to UEs. During presentation, some interest was voiced by other companies, but it was concluded the true merit of the scheme could not be ascertained until the RRC specification became more mature.

The scheme, described in detail below, was proposed to allow the system information transmitted in a cell to be minimized by stripping out the parts which are common across an area of the network or across frequency layers and which are not necessary for when accessing from the detached state.
The scheme proposed would also allow different system information to be sent for each operator in the case of network sharing, for instance signalling of operator specific neighbour cells. The scheme would also allow the operator to provide UE specific parameters for reselection (possibly dependent on Subscriber Type).

As this scheme is an optimization, it could be questioned why this cannot be completed in a later release – as it is an optimization to the system information it has to be completed in the initial release since system information would be common for all releases of LTE.

2 Introduction
When 3G was defined it was agreed to use the Mandatory Default as a technique in the ASN.1 to reduce the amount of information required to be transmitted in the system information. The main problem with this approach is that we needed to set the default values when defining the standards rather than when we are optimising the network and therefore values were set without insight into what values are really needed.

The decision during the standardisation of 3G of whether a parameter is a Mandatory Parameter (MP) or Mandatory Default (MD) parameter was impacted by whether the particular parameter was cell specific, system specific or operator specific. If a parameter was cell specific, e.g. cell ID, no optimisation is possible. If a parameter was operator specific, i.e. an operator needs to control its own value depending on deployment strategy e.g. Power offsets, the parameter would be an MP. Whereas if a parameter was system specific, i.e. the value is independent of the operator, then the parameter is a candidate of being an MD parameter. 

In reality, many of the values selected for the MD parameters later turned out to incorrect. Hence no optimisation was achieved by agreeing a default value for these parameters. Consequently, at system level the benefit of the MD over the MP was significantly reduced.
3 Proposal
It is proposed that for LTE the concept of MD is updated such that an operator is in control of the default value for each parameter coded as MD.

This is achieved by introducing an additional method of signalling the default value to the UE. The UE would be passed the value when attaching to the network, and then the value would be used throughout the network in idle (and connected modes).

The UE would operate as follows:

1. The highest priority/reliable value would be any cell-specific value signalled in the system information of cell (as is the case in 3G), and takes precedence over any network-specific value signalled in step 2.

2. The next highest priority/reliable value would be any network-specific default value signalled in dedicated signalling to the UE.

3. If no value is signalled to the UE in steps 1 or 2, then the UE would use the Default Value specified in the standard.
It is expected that there may be some big differences in the system information between different groups of cells within the network, and therefore to overcome this it is proposed that it is possible to signal multiple sets of MD parameters, one for each divergent group of cells. Each cell would indicate using an index (Cell-Type-Index) which set of MD parameters should be used on the cell.

For example, it is assumed that each cell of a frequency layer will have many commonalities, but will differ drastically from cells of a different frequency layer, and therefore cells of a frequency layer would indicate the same Cell-Type-Index. This is illustrated in the following diagram:
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4 Technical Realisation

4.1
Assumptions

Although there are two main options for which network entity would be in charge of providing the information to the UE (MME via NAS signalling or eNB via RRC signalling), it has been assumed that it will be the eNB, because the CN does not need to be involved with AS related configuration. 

It has been assumed for simplicity that the UE does not buffer this information when it detaches from the network. This could be added in a later release if further optimisation is required.

4.2 Procedure Description

An additional RRC procedure would be appended to the Initial Access procedure, to include the ability for the eNB to pass the Dedicated System Information message to the UE on the DL-SCH channel including the System Information Container.  It is assumed that the Dedicated System Information Transfer procedure would be triggered at Attach, and at Tracking Area Update.

When the UE performs the NAS Attach procedure, the eNB decides to which MME to pass the Attach message. Then eNB could select the set of System Information associated with the selected MME to send to the UE depending on this MME. 
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Figure 1: Procedure description to send ‘batched system information’ (System Information Container) 

The procedure is assumed to be completed within the time that it takes for the following: 

· the Attach/TAU Request message to be passed to the MME on the S1 interface;

· to process the message at the MME; and 

· the response to the Attach/TAU Request message to be received over the S1 interface;

Therefore is assumed not to cause any delay to the Attach or Tracking Area Update procedures.
4.3
Impacts to Stage 2

An associated CR has been submitted in R2-084148 [2], which describes the option to provide ‘batched system information’ to the UE in connected mode. 
4.4
Impacts to RRC

The RRC is modified to incorporate a new Dedicated System Information Transfer procedure. This procedure allows the network to pass a System Information Container to the UE. The System Information Container may include multiple sets of System Information, indexed with a parameter referred to as the CellTypeIndex. The CellTypeIndex parameter is added to the systemInformationBlockType1 (SIB1) and points to one set of System Information parameters contained in the System Information Container stored at the UE, for the UE to use on this cell.

After the UE has received an updated System Information Container via dedicated signalling, it applies any changes in the same way as after the UE has received an updated system information parameter over the broadcast channel.
Each parameter in the System Information which is included in this scheme would need to be modified to become Mandatory Network Default (MND), and in the description of the parameter a default value would be included.
In case the System Information (included in the System Information Container) changes, the network has to include those parameters as part of the broadcast system information and change the value tag in the broadcast information. The UE is then paged to update its system information as per the normal procedure. The UE takes the values broadcasted in the cell and ignores the values in the System Information Container, as the broadcasted parameters take precedence over the values stored in the Container. 
The distribution of an updated System Information Container to the UEs would occur when the UEs next moves to RRC Connected state, e.g. when they are performing a Periodic TA update. The eNB needs to know which UEs have been updated with the new System Information Container, such that in subsequent RRC Connections the network does not unnecessarily repeat the Dedicated System Information Transfer procedure. This is performed by including a Container Value Tag in the Dedicated System Information message. The UE includes the Container Value Tag in each RRC Connection Complete message, allowing the network to only trigger the Dedicated System Information Transfer procedure to UEs which have an old Container Value Tag.

For UEs already in RRC Connected state when the System Information Container changes, the eNB schedules the Dedicated System Information Transfer procedure for each UE in turn.
The network will stop broadcasting the MND parameters once it is confident that all UEs in the cell have been provided with the new System Information Container, i.e. the time to trigger implicit Detach of a UE - probably twice the Periodic TAU Timer. Note: the MND parameters can be removed from the Broadcasted System Information when the network next updates the system information in the cell to avoid unnecessary re-reading of the Broadcasted System Information by UEs in idle mode.  

A text proposal is provided in the Annex. 
5 Benefits
5.1
High level Benefits
The benefits of this approach are as follows:

· Major Reduction in Load on Broadcast channel – the operator with relatively static homogeneous deployment could avoid broadcasting half of the SIBs (3, 5, 6, & 7), and additional optimisations of other SIBs. 

· Fuller support of Network Sharing - the network can provide different Inter-Frequency/Inter-RAT Neighbour Cell Lists to UEs of different operators, as well as providing operator specific parameters to enable different handling of UEs by different operators, e.g. battery efficiency.
· Greater flexibility of system parameters - the network can give different values of system information to different UEs, and therefore this could be a means to meet many of the idle mode mobility requirements/drivers (e.g. subscription or UE capability specific control).

5.2
Summary of Benefits
Now that the RRC specification is becoming more stable a quantitative analysis can be completed on the number of parameters for which this scheme is used. 

Table 1 provides a summary of the values of the analysis completed in Annex A:

	SIB #:
	Brief Description of SIB
	Number of bits saved

	SIB 1
	Information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. No optimisation possible as all IEs are required for UE to determine if cell is suitable.  The introduction of celltypeindex IE actually increases the SIB1 size by 3 bits.
	-3 bits

	SIB 2
	Radio Resource configuration information that is common for all Ues
	14 + (Number of MBSFN *9) Bits = up to 86 bits

	SIB 3
	Cell re-selection information common for intra-frequency, inter-frequency and/or inter-RAT cell re-selection
	Whole SIB 

Or 58 bits

	SIB 4
	Neighbouring cell related information relevant only for intra-frequency cell re-selection
	(# of neighbour cells in list * 4) bits (up to 64 bits)

	SIB 5
	Information for inter-frequency cell re-selection.
	Whole SIB 

Or 22 + (4 * neighbour cells with common offset) bits. =  86 bits per frequency

	SIB 6
	Information for inter-RAT cell re-selection to UTRAN.
	Whole SIB

Or (# of FDD Carriers * 47) 
+ (# of TDD Carriers * 42) 
+ 3 bits

	SIB 7
	Information for inter-RAT cell re-selection to GERAN.
	Whole SIB 

or 43 bits (assuming equally spaced  32 ARFCNs)  or 345 bits (assuming explicit list of 32 ARFCNs)

	SIB 8
	Information for inter-RAT cell re-selection to CDMA2000.
	FFS

	SIB 9
	Information for Home eNBs.
	0 bits


Table 1: Potential saving (in bits) for each SIB
Table 2 summarises the typical SIB sizes and the potential gain in using the proposed system information coding mechanism.

	
	
	
	SIB2
	SIB3
	SIB4
	SIB5
	SIB6
	SIB7
	SIB8
	SIB9

	SIB size [bits]
	462
	58
	130
	688
	208
	493
	761
	256

	Assumed SIB periodicity [ms]
	320
	640
	640
	1280
	1280
	1280
	1280
	2560

	SIB usage [kbps]
	1.44
	0.09
	0.20
	0.54
	0.16
	0.39
	0.59
	0.10

	SIB savings [bits]
	86
	58
	16
	344
	208
	493
	0
	0

	SIB usage saved [kbps]
	0.27
	0.10
	0.03
	0.27
	0.16
	0.39
	0.00
	0.00


Table 2: summary of typical SIB size and potential saving
The analysis in Table 2 shows that about 35% of the system information broadcast capacity can be saved, which is a significant gain.
6
Summary

This proposal targets three areas:

· System Information Efficiency

· UE specific parameters

· Network specific Neighbour Cell List for Network Sharing

Additionally it is proposed that the network can provide multiple sets of MD parameters to the UE, to further optimise the system information transmission for the different deployment types (e.g. Macro layer or Home cell).

It is requested that these two proposals be discussed, agreed, and captured in the E-UTRAN stage 2 and RRC Stage 3 specification. The CRs to incorporate these changes are proposed in R2-084148 [2], and R2-084149 [3].
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Annex A

Detailed analysis of System Information 

The following key should be used in the analysis of the system information.
	……………
	Possible to code as MD

	……………
	Questionable to code as MD

	……………
	Assumed to be common within a group of cells – i.e. indexed by the Cell-Type-Index


A.1
System Information Block 1

A.1.1
ASN.1 Coding of SIB Type 1

	-- ASN1START

SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInformation

SEQUENCE {



plmn-IdentityList




PLMN-IdentityList,



trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFrequencyCellReselection

BOOLEAN




OPTIONAL,
-- Cond CellBarred



cellReservationExtension


ENUMERATED {reserved, notReserved},



csg-Indication





BOOLEAN


},


cellSelectionInfo




SEQUENCE {



q-Rxlevmin






INTEGER (-70..-22),



q-Rxlevminoffset




INTEGER (1..8)


OPTIONAL
-- value range FFS


},



















   -- need FFS


frequencyBandIndicator



INTEGER (1..64),


schedulingInformation



SchedulingInformation,


tdd-Configuration




TDD-Configuration


OPTIONAL,


si-WindowLength





ENUMERATED {












ms1, ms2, ms5, ms10, ms15, ms20, 












ms40, spare1},


systemInformationValueTag


INTEGER (0..15),


cellTypeIndex





Integer (0..7)

DEFAULT 0,

...

}

PLMN-IdentityList ::=




SEQUENCE (SIZE (1..6)) OF SEQUENCE {


plmn-Identity






PLMN-Identity,


cellReservedForOperatorUse



ENUMERATED {reserved, notReserved}

}

SchedulingInformation  ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {


si-Periodicity





ENUMERATED {












rf8, rf16, rf32, rf64, rf128, rf256, rf512,












spare},


sib-MappingInfo





SIB-MappingInfo

}

SIB-MappingInfo  ::= SEQUENCE (SIZE (1..maxSIB)) OF SIB-Type

-- ASN1STOP



A.1.2
Analysis of SIB Type 1

It is assumed that all of the information in SIB Type 1 is needed to be transmitted, and hence there is no benefit of the proposal on SIB Type 1.
It is assumed that a Cell-Type-Index parameter would be included to SIB Type 1 indexing which of the RRC configuration the UE has stored should be used. This actually increases the size of SIB1 by 3 bits.
A.2
System Information Block 2

A.2.1
ASN.1 Coding of SIB Type 2

	-- ASN1START

SystemInformationBlockType2 ::=

SEQUENCE {


accessBarringInformation


SEQUENCE {



accessBarringForEmergencyCalls

BOOLEAN,



accessBarringForSignalling


AccessClassBarringInformation
OPTIONAL,
-- Need OD



accessBarringForOriginatingCalls
AccessClassBarringInformation
OPTIONAL
-- Need OD


}

OPTIONAL,
















-- Need OD


radioResourceConfigCommon


RadioResourceConfigCommonSIB,


ue-TimersAndConstants



UE-TimersAndConstants,


frequencyInformation



SEQUENCE {



ul-EARFCN






INTEGER (0..maxEARFCN)


OPTIONAL,
-- Need OP



ul-Bandwitdh





ENUMERATED {












n6, n15, n25, n50, n75, n100, spare10, 













spare9, spare8, spare7, spare6, spare5, 













spare4, spare3, spare2, spare1},



additionalSpectrumEmission


INTEGER (0..31)


},


mbsfn-SubframeConfiguration


MBSFN-SubframeConfiguration


OPTIONAL,

...

}
AccessClassBarringInformation ::=
SEQUENCE {


accessProbabilityFactor



ENUMERATED {












p00, p05, p10, p15, p20, p25, p30, p40,











p50, p60, p70, p75, p80, p85, p90, p95},


accessBarringTime




ENUMERATED {s4, s8, s16, s32, s64, s128, s256, s512},


accessClassBarringList



AccessClassBarringList
}

AccessClassBarringList ::=


SEQUENCE (SIZE (maxAC)) OF SEQUENCE {


accessClassBarring




BOOLEAN

}

MBSFN-SubframeConfiguration ::= 
SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF SEQUENCE {


radioframeAllocationPeriod


ENUMERATED {n1, n2, n4, n8, n16, n32},


radioframeAllocationOffset


INTEGER (0..7),


subframeAllocation




INTEGER (1..7)

}

-- ASN1STOP


A.2.2
Analysis of SIB Type 2

	Parameter
	Discussion
	Saving

	ue-TimersAndConstants
	The following Timers and Constants can be included in the System Information Container: 
t300 = 3 bits;
t301 = 3 bits;
t310 = FFS bits; (assume 3 bits)
t311 = 3bits;
t312 = 3bits.

As currently each is a mandatory parameter, the savings would be reduced by 1bit to make each parameter MD, however a single bit could be used to indicate the whole ue-TimersAndConstants is implicit.

The t300 parameter could be included in the System Information Container assuming that the Default value coded in the specification is acceptable for use when first Attaching to a network, i.e. prior to receiving the network specific value in the Container, if it isn’t acceptable then the parameter would anyway need to be included in the Broadcast SIB.
	The maximum saving for these parameters is: 3bits * 5 (-1 bit to make ue-TimersAndConstants) = 14 bits.

	mbsfn-SubframeConfiguration
	If an operator is using region-wide MBSFN transmissions, then it is plausible for the configuration information to be sent in a dedicated fashion if the operator does not want to cater for DL-only devices – e.g. basic TV-style device, with this enhancement they would need to Attach to network to receive the MBSFN configuration.
Per MBSFN Allocation:

radioframeAllocationPeriod = 3 bits; radioframeAllocationOffset = 3 bits; subframeAllocation = 3 bits
	Saving of 9 bits per MBSFN Allocation. Potential saving of 8*9 = 72 bits (maxMBSFN =8) – 1 (indicate as MD)

	
	TOTAL POTENTIAL SAVING:
	14 + Number of MBSFN (*9bits)-1 (MD) =85 bits


A.3
System Information Block 3

A.3.1
ASN.1 Coding of SIB Type 3

	-- ASN1START

SystemInformationBlockType3 ::=

SEQUENCE {


cellReselectionInfoCommon


SEQUENCE {



q-Hyst







ENUMERATED {













dB0, dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10,













dB12, dB14, dB16, dB18, dB20, dB22, dB24},



t-ReselectionEUTRAN




INTEGER (0..7),



speedDependentReselection


SEQUENCE {




mobilityStateParameters



MobilityStateParameters,




speedDependentScalingParameters

SEQUENCE {}







-- FFS



}















OPTIONAL,



sameRefSignalsInNeighbour


BOOLEAN,



neighbourCellConfiguration


BIT STRING (SIZE (2))


},


cellReselectionServingFreqInfo

SEQUENCE {



s-NonIntraSearch




INTEGER (-70..-22)


OPTIONAL,



threshServingLow




INTEGER (-70..-22),



cellReselectionPriority



INTEGER (0..7)



OPTIONAL


},




















-- need FFS


intraFreqCellReselectionInfo

SEQUENCE {



s-IntraSearch





INTEGER (-70..-22)


OPTIONAL,



measurementBandwidth



MeasurementBandwidth

OPTIONAL

-- Need OP


},


...

}

-- ASN1STOP


A.3.2
Analysis of SIB Type 3

	Parameter
	Discussion
	Saving

	cellReselectionInfoCommon
	q-Hyst
t-ReselectionEUTRAN

speedDependentReselection

sameRefSignalsInNeighbour

neighbourCellConfiguration
	4 bits
3 bits

17 bits (FFS)

1 bit

2 bits

	cellReselectionServingFreqInfo
	s-NonIntraSearch

threshServingLow –This may be common on a specific Frequency Layer 
cellReselectionPriority
	8 bits

7 bits

4 bits

	intraFreqCellReselectionInfo
	s-IntraSearch - 
measurementBandwidth - 
	8 bits

4 bits

	
	TOTAL SAVING:
	Whole SIB or 58bits


It is assumed that most of the parameters in this SIB would be common on a Frequency Layer, and therefore the Cell-Type-Index would be used to transmit multiple versions of this SIB. It is plausible that the whole of SIB 3 could be transmitted in the Dedicated System Information message to the UE. 
A.4
System Information Block 4

A.4.1
ASN.1 Coding of SIB Type 4

	-- ASN1START

SystemInformationBlockType4 ::=

SEQUENCE {


intraFreqNeighbouringCellList

IntraFreqNeighbouringCellList

OPTIONAL,


intraFreqBlacklistedCellList

IntraFreqBlacklistedCellList

OPTIONAL,


...

}

IntraFreqNeighbouringCellList ::=

SEQUENCE (SIZE (1..maxCellIntra)) OF SEQUENCE {


physicalCellIdentity




PhysicalCellIdentity,


q-OffsetCell






ENUMERATED {













dB-24, dB-22, dB-20, dB-18, dB-16, dB-14,













dB-12, dB-10, dB-8, dB-6, dB-5, dB-4, dB-3,













dB-2, dB-1, dB0, dB1, dB2, dB3, dB4, dB5,













dB6, dB8, dB10, dB12, dB14, dB16, dB18,













dB20, dB22, dB24, spare}

}

IntraFreqBlacklistedCellList ::=

SEQUENCE (SIZE (1..maxCellBlack)) OF SEQUENCE {



physicalCellIdentity



PhysicalCellIdentity

}

-- ASN1STOP


A.4.2
Analysis of SIB Type 4

	Parameter
	Discussion
	Saving

	q-OffsetCell
	This field could be common for  many of the neighbour cells with an offset, and therefore this could be coded as MD.
This is seen as “questionable”, i.e. coloured as yellow, as the use of a common q-OffsetCell for some neighbour cells is very dependent on network operation. 
It is plausible in a simple deployment, that cells either have an offset (e.g. of 10dB) or not, and therefore in this case the parameter can be included in the System Information Container.
	(5 - 1) * number of neighbour cells with offset (up to 16)

	
	TOTAL POTENTIAL SAVING:
	4 bits * neighbour cells in list  (up to 64 bits)


A.5
System Information Block 5

A.5.1
ASN.1 Coding of SIB Type 5

	-- ASN1START

SystemInformationBlockType5 ::=

SEQUENCE {


interFreqCarrierFreqList


InterFreqCarrierFreqList

,


...

}

InterFreqCarrierFreqList ::=

SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {


eutra-CarrierFreq




EUTRA-DL-CarrierFreq,


threshX-High





INTEGER (-70..-22),


threshX-Low






INTEGER (-70..-22),


measurementBandwidth



MeasurementBandwidth,


cellReselectionPriority



INTEGER (0..7)





OPTIONAL,


q-OffsetFreq





ENUMERATED {












dB-24, dB-22, dB-20, dB-18, dB-16, dB-14, 












dB-12, dB-10, dB-8, dB-6, dB-5, dB-4, dB-3, 












dB-2, dB-1, dB0, dB1, dB2, dB3, dB4, dB5, 












dB6, dB8, dB10, dB12, dB14, dB16, dB18, 












dB20, dB22, dB24, spare}




DEFAULT dB0,


interFreqNeighbouringCellList

InterFreqNeighbouringCellList
OPTIONAL,


interFreqBlacklistedCellList

InterFreqBlacklistedCellList
OPTIONAL

}

InterFreqNeighbouringCellList ::=
SEQUENCE (SIZE (1..maxCellInter)) OF SEQUENCE {


physicalCellIdentity



PhysicalCellIdentity,


q-OffsetCell





INTEGER (-15..15)

}

InterFreqBlacklistedCellList ::=
SEQUENCE (SIZE (1..maxCellBlack)) OF SEQUENCE {


physicalCellIdentity



PhysicalCellIdentity

}

-- ASN1STOP


A.5.2
Analysis of SIB Type 5

	Parameter
	Discussion
	Saving

	InterFreqCarrierFreqList
	If the interFreqNeighbouringCellList and interFreqBlacklistedCellList parameters are not included then it would be possible to transmit a Frequency layer specific SIB to the UE in the Dedicated System Information message – using the Cell-Type-Index in the SIB Type 1 to reference the correct version.
	Whole SIB

	OR
	OR
	OR

	threshX-High
	Field 7bits in length, but 1 bit required to make MD.
	(7 -1) bits

	threshX-Low
	Field 7bits in length, but 1 bit required to make MD.
	(7 -1) bits

	measurementBandwidth
	Field 3 bits in length, but 1 bit required to make MD.
	(3 -1) bits 

	cellReselectionPriority
	Field 3 bits in length, and already Optional.
	3 bits

	q-OffsetFreq
	Field 5 bits in length, and already Optional.
	5 bits

	q-OffsetCell
	This field could be common for the many of the neighbour cells with an offset, and therefore this could be coded as MD
	(5 – 1) * number of neighbour cells with offset (up to 16)

	
	TOTAL POTENTIAL SAVING:
	Whole SIB or 22 + (4 * neighbour cells with common offset) bits. = 86 bits per frequency


A.6
System Information Block 6

A.6.1
ASN.1 Coding of SIB Type 6
	-- ASN1START

SystemInformationBlockType6 ::=

SEQUENCE {


utra-FDD-CarrierFreqList


UTRA-FDD-CarrierFreqList
OPTIONAL,


utra-TDD-CarrierFreqList


UTRA-TDD-CarrierFreqList
OPTIONAL,


t-ReselectionUTRA




INTEGER (0..7),


...

}

UTRA-FDD-CarrierFreqList ::=

SEQUENCE (SIZE (1..maxUTRA-FDD-Carrier)) OF SEQUENCE {


utra-CarrierFreq




UTRA-DL-CarrierFreq,


utra-CellReselectionPriority

INTEGER (0..7)




OPTIONAL,


threshX-High





INTEGER (-70..-22),


threshX-Low






INTEGER (-70..-22),


q-Rxlevmin






INTEGER (-70..-22),


-- need FFS


maxAllowedTxPower




INTEGER (-50..33),


-- need and value range FFS


q-Qualmin






INTEGER (-24..0)


-- need and value range FFS

}

UTRA-TDD-CarrierFreqList ::=

SEQUENCE (SIZE (1..maxUTRA-TDD-Carrier)) OF SEQUENCE {


utra-CarrierFreq




UTRA-DL-CarrierFreq,


utra-CellReselectionPriority

INTEGER (0..7)




OPTIONAL,


threshX-High





INTEGER (-70..-22),


threshX-Low






INTEGER (-70..-22),


q-Rxlevmin






INTEGER (-70..-22),


-- need FFS


maxAllowedTxPower




INTEGER (-50..33)


-- need and value range FFS

}

-- ASN1STOP


A.6.2
Analysis of SIB Type 6

	Parameter
	Discussion
	Saving

	utra-FDD-CarrierFreqList
	These IEs/parameter could be common for cells of the same Frequency Layer, and therefore a frequency layer specific version could be provided in the Dedicated System Information message and indexed with the Cell-Type-Index field in SIB Type 1.
.
	14 + 3 + 6 + 6 + 6 + 7 + 5 = 47 bits per FDD carrier described in SIB.

	utra-TDD-CarrierFreqList
	
	14 + 3 + 6 + 6 + 6 + 7 = 42 bits per TDD carrier described in SIB.

	t-ReselectionUTRA
	
	3 bits

	
	TOTAL POTENTIAL SAVING:
	Whole SIB or (47bits * FDD Carrier + 42bits per TDD Carrier + 3bits)



A.7
System Information Block 7

A.7.1
ASN.1 Coding of SIB Type 7

	-- ASN1START

SystemInformationBlockType7 ::=

SEQUENCE {


t-ReselectionGERAN




INTEGER (0..7),


geran-NeigbourFreqList



GERAN-NeigbourFreqList



OPTIONAL,
-- Need OD


...

}

GERAN-NeigbourFreqList ::=


SEQUENCE (SIZE (1..maxGNFG)) OF GERAN-BCCH-Group

GERAN-BCCH-Group ::=



SEQUENCE {


geran-BCCH-FrequencyGroup


GERAN-CarrierFreqList,


geran-BCCH-Configuration


SEQUENCE {



geran-CellReselectionPriority

INTEGER (0..7)




OPTIONAL,
-- Need OP



ncc-Permitted





BIT STRING (SIZE (8))


OPTIONAL,
-- Need OP



q-Rxlevmin






INTEGER (0..31)




OPTIONAL,
-- Need OP



threshX-High





INTEGER (0..31)




OPTIONAL,
-- Need OP



threshX-Low






INTEGER (0..31)




OPTIONAL
-- Need OP


}

}

-- ASN1STOP


A.7.2
Analysis of SIB Type 7

	Parameter
	Discussion
	Saving

	t-ReselectionGERAN
	This can be assumed to be common among a group of cells
	3 bits -1 (MD)

	geran-NeigbourFreqList
	The neighbour cell list for GERAN cells could be common across the network, only deviating at national boundaries where NCC-Permitted parameter needs to be signalled.  
Assuming one GERAN BCCH group of 32 frequencies the saving can range from 43 bits (using equally spaced ARFCN) to 345 bits (using an explicit list of ARFCN).
	Equally spaced ARFCN
(10+1+3+5 + 24) = 43 bits
Explicit list 

(10+1+310+24) =345 bits

	
	TOTAL POTENTIAL SAVING:
	Whole SIB or 43-345 bits Bits for 32 GERAN frequencies


A.8
System Information Block 8

A.8.1
ASN.1 Coding of SIB Type 8

	-- ASN1START

SystemInformationBlockType8 ::=

SEQUENCE {


cdma2000-SystemTimeInfo



CDMA2000-SystemTimeInfo

OPTIONAL,


searchWindowSize




INTEGER (0)




OPTIONAL,
-- value range FFS


hrpd-Parameters





SEQUENCE {



hrpd-PreRegistrationInfo


HRPD-PreRegistrationInfo,



hrpd-CellReselectionParameters

SEQUENCE {




hrpd-BandClassList




HRPD-BandClassList,




hrpd-NeighborCellList



HRPD-NeighborCellList



}

OPTIONAL


}

OPTIONAL,


oneXRTT-Parameters




SEQUENCE {



oneXRTT-LongCodeState



BIT STRING (SIZE (42)),



oneXRTT-CellReselectionParameters
SEQUENCE {




oneXRTT-BandClassList



OneXRTT-BandClassList,




oneXRTT-NeighborCellList


OneXRTT-NeighborCellList



}

OPTIONAL


}

OPTIONAL,


...

}

HRPD-NeighborCellList ::=



SEQUENCE (SIZE (1..16)) OF SEQUENCE {


hrpd-NeighborCellInfo




CDMA2000-NeighbourCellInformation

}

OneXRTT-NeighborCellList ::=


SEQUENCE (SIZE (1..16)) OF SEQUENCE {


onexrtt-NeighborCellInfo



CDMA2000-NeighbourCellInformation

}

HRPD-BandClassList ::=



SEQUENCE (SIZE (1..maxHRPD-BandClass)) OF SEQUENCE {


hrpd-BandClass





INTEGER
(0),




-- value range FFS


hrpd-CellReselectionPriority

INTEGER (0..7),


threshX-High





INTEGER (0),




-- value range FFS


threshX-Low






INTEGER (0),




-- value range FFS


tReselectionHRPD




INTEGER (0..7)

}

OneXRTT-BandClassList ::=


SEQUENCE (SIZE (1..maxOneXRTT-BandClass)) OF SEQUENCE {


oneXRTT-BandClass




INTEGER
(0),




-- value range FFS


oneXRTT-CellReselectionPriority
INTEGER (0..7),


threshX-High





INTEGER (0),




-- value range FFS


threshX-Low






INTEGER (0),




-- value range FFS


tReselectionOneXRTT




INTEGER (0..7)

}

-- ASN1STOP


A.8.2
Analysis of SIB Type 8

Would the CDMA2000 neighbour cell list be common across the network? FFS
A.9
System Information Block 9

A.9.1
ASN.1 Coding of SIB Type 9

	-- ASN1START

SystemInformationBlockType9 ::=

SEQUENCE {


hnbid







OCTET STRING (SIZE(32))

}

-- ASN1STOP


A.9.2
Analysis of SIB Type 9

The current contents of this SIB would be specific to the cell.
_1278929972.vsd
SIB 1 [ Cell Type Index 1 ]


SIB 1 [ Cell Type Index 1 ]


SIB 1 [ Cell Type Index 1 ]


SIB 1 [ Cell Type Index 1 ]


SIB 1 [ Cell Type Index 2 ]


SIB 1 [ Cell Type Index 2 ]


SIB 1 [ Cell Type Index 2 ]


SIB 1 [ Cell Type Index 2 ]


UE


Cell Type Index 1: 
(Coverage Layer)


Cell Type Index 2:  (Capacity Layer)


* SIB1 - MBSFN Configuration
* SIB3 - MobilityStateParameters indicate reselection to Capacity Layer when UE considered low mobility
* SIB5 - NCL for Frequency 2 
* SIB6 – Inter RAT NCL configured.


* SIB1 – <No MBSFN Configuration>
* SIB3 - MobilityStateParameters indicate reselection to Coverage Layer when UE considered high mobility
* SIB5 - NCL for Frequency 1 
* SIB6 – No Inter RAT NCL configured.


FREQUENCY 1


FREQUENCY 2


Indexed System Information Container



_1278933410.vsd
UE


eNB


MME


RRC Connection Request


RRC Connection Setup


RRC Connection Setup Complete
[NAS: Attach Request]


NAS: Attach Request


DCCH: Dedicated System Information



